TableSubject area*Material science*More specific subject area*Corrosion science and engineering*Type of data*Table, graph*How data was acquiredThe data in this work was acquired by weight loss method with variation in temperature.Data formatRaw, Analysed.Experimental factorsThe aluminium coupons were properly weighed before and after immersion into the test solution. The inhibitor was test against temperature variation of 303 K and 313 K.Experimental featuresThe immersions were performed between 60--300 min at a temperature of 303 K and 313 K. The effect of inhibitor on the properties of aluminium alloy was acquired. The framework of temperature variation condition as it influences the corrosion rate and efficiency was properly observed.Data source locationDepartment of Chemical, Metallurgical and Materials Engineering, Tshwane University of Technology, Pretoria, South Africa and Mechanical Engineering, Covenant University, Ota Ogun State, Nigeria.Data accessibilityData are available within this articleRelated research article*n/a*

**Value of the data**•The given data will show author in the field of corrosion science the effect of 0.5 HCl concentration on aluminium corrosion, with or with out inhibitor.•The data obtained could be used to check the correlation of temperature variation on the corrosion of aluminum coupon in acidic medium.•The data could be used to check the effect of increase in temperature on the inhibition efficiency of the inhibitor used (*lasienthera africanum)*•The results obtained shows that the inhibition potency of the inhibitor decreases with time in the contaminated environment.

1. Data {#s0005}
=======

The weight losses with depth of immersion were collected and a unique set of experimental frame work data were generated. The depositions process was performed between 60--300 at a varying temperature of 303 k and 313 k. The data acquired from the weight loss measurements of the aluminum coupon is presented in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"}, [Table 7](#t0035){ref-type="table"}, [Table 8](#t0040){ref-type="table"}, [Table 9](#t0045){ref-type="table"}, [Table 10](#t0050){ref-type="table"}, [Table 11](#t0055){ref-type="table"}, [Table 12](#t0060){ref-type="table"}, [Table 13](#t0065){ref-type="table"}, [Table 14](#t0070){ref-type="table"} below. From the weight loss result, the corrosion rates were calculated and the inhibitor efficiency obtained. The data obtained shows that the rate of corrosion decreases with increase in the concentration of inhibitors, this is also true for the varying temperature though with increase in time the inhibitor efficiency decreases.Table 1Aluminum coupon in 0.5M HCl at 30 °C without *Lasienthera africanum* extract (control 1).Table 1**Time (Min)Initial weight of specimen, W**~**1**~**Final Weight Of Specimen, W**~**f**~**Weight Loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.00681.00360.0032--8.651201.00680.99790.0089--12.031801.00680.98580.0210--18.932401.00680.97320.0336--22.713001.00680.96950.0373--20.17Table 2Aluminum coupon in 0.5M HCl at 30 °C without *Lasienthera africanum* extract (control 2).Table 2**Time (Min)Initial weight of specimen, W**~**1**~**Final Weight Of Specimen, W**~**f**~**Weight Loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**600.96550.96230.0032--8.651200.96550.95730.0082--11.091800.96550.95230.0132--11.902400.96550.94910.0164--11.093000.96550.094350.0220--11.90Table 3Aluminum coupon in 0.5M HCl at 30 °C containing 10 mg/l *Lasienthera africanum* extract.Table 3**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.01011.00940.000778.11.891201.01011.00380.006326.78.521801.01010.99660.013521.112.172401.01010.98730.02288.815.413001.01010.98210.02805.715.14Table 4Aluminum coupon in 0.5M HCl at 30 °C containing 20 mg/l *Lasienthera africanum* extract.Table 4**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.01701.01650.000584.41.351201.01701.01130.005733.77.711801.01701.00470.012328.111.092401.01700.99820.018824.812.713001.01700.99100.026012.514.06Table 5Aluminum coupon in 0.5M HCl at 30 °C containing 40 mg/l *Lasienthera africanum* extract.Table 5**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.05801.05760.000487.51.081201.05801.05400.004053.55.481801.05801.04910.008947.98.022401.05801.04230.015737.210.613001.05801.03240.025614.513.84Table 6Aluminum coupon in 0.5M HCl at 30 °C containing 60 mg/l *Lasienthera africanum* extract.Table 6**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**600.99000.98970.000390.60.811200.99000.98760.002472.13.241800.99000.98490.005170.14.602400.99000.97540.014641.69.863000.99000.966200.023819.811.95Table 7Aluminum coupon in 0.5M HCl at 30 °C containing 80 mg/l *Lasienthera africanum* extract.Table 7**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**600.98240.98220.000293.80.541200.98240.98030.002175.62.841800.98240.97760.004871.94.332400.98240.96940.013048.08.793000.98240.96030.022125.611.95Table 8Aluminum coupon in 0.5M HCl at 40 °C without *Lasienthera africanum* extract (control 1).Table 8**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.05561.02420.0314--84.901201.05561.00080.0548--74.081801.05560.99490.0607--54.702401.05560.98490.0707--47.793001.05560.9563O.0993--53.70Table 9Aluminum coupon in 0.5M HCl at 40 °C without *Lasienthera africanum* extract (control 2).Table 9**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.05631.04360.0127--34.341201.05631.02580.0405--54.751801.05630.98860.0677--61.012401.05630.98250.0731--49.413001.05630.96690.0894--48.34Table 10Aluminum coupon in 0.5M HCl at 40 °C containing 10 mg/l *Lasienthera africanum* extract.Table 10**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.02471.01340.011348.930.551201.02470.99050.034228.346.231801.02470.97450.050221.845.242401.02470.96600.058718.439.683001.02470.93920.08559.346.23Table 11Aluminum coupon in 0.5M HCl at 40 °C containing 20 mg/l *Lasienthera africanum* extract.Table 11**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.02051.01210.008461.922.711201.02050.99590.024648.433.251801.02050.98450.036043.932.442401.02050.97500.045037.430.423001.02050.95380.066729.236.07Table 12Aluminum coupon in 0.5M HCl at 40 °C containing 40 mg/l *Lasienthera africanum* extract.Table 12**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.33741.33060.006869.218.391201.33741.32140.016066.521.631801.33741.31110.026359.023.702401.33741.29570.041742.028.193001.33741.28030.057139.430.88Table 13Aluminum coupon in 0.5M HCl at 40 °C containing 60 mg/l *Lasienthera africanum* extract.Table 13**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**601.01301.00840.004679.212.441201.01301.00200.011076.914.871801.01300.99450.018571.216.672401.01300.97850.034552.023.323001.01300.95850.054542.229.47Table 14Aluminum coupon in 0.5M HCl at 40 °C containing 80 mg/l *Lasienthera africanum* extract.Table 14**Time (Min)Initial weight of specimen, W**~**1**~**Final weight of specimen, W**~**f**~**Weight loss, ∆W**~**(g)**~**Inhibition efficiency (%)Corrosion rate (mm/yr.)**600.94780.94500.002887.37.571200.94780.93940.008484.211.361800.94780.93490.012979.911.632400.94780.92300.024865.516.763000.94780.91200.035662.219.25

2. Experimental design, materials, and methods {#s0010}
==============================================

The materials employed in this work include Aluminum coupons, Thermometer, Analytical weighing balance, heating mantle, Magnetic stirrer, water bath, dessicator.

2.1. Reagents {#s0015}
-------------

Hydrochloric acid (HCl), Ethanol, Acetone,

2.2. Plant sample {#s0020}
-----------------

*Lasienthera africanum* extract.

2.3. Preparation of aluminum coupons for anti-corrosion study {#s0025}
-------------------------------------------------------------

Aluminum sheets of purity 98.8% were used in this study each sheet was 0.14 cm thick and was mechanically cut into rectangular coupons of dimension 3 cm × 4 cm. The total surface area of the coupon used was 12 cm^2^. These coupons were further polished, degreased in ethanol and dried in acetone (Ita and Edem, 2000). The coupons were then stored in a moisture-free desiccator to avoid contamination before using them for corrosion studies. The initial weight of each sample was taken and recorded. All reagents used were of analytical grade. They were used as sourced with no further purification. An aqueous solution of 0.5M was used as blank solution.

2.4. Preparation of plant extract for corrosion inhibition studies {#s0030}
------------------------------------------------------------------

*Lasienthera africanum* leaf sample was bought from Effurun market in Delta state Nigeria and was properly washed. The sample was further dried and ground into fine powder. The acidic leaf extract was prepared by adding 5.0 g of the plant sample in 100 ml 0.5M. The resulting solution was boiled for 3 h and allowed to stand before filtering. It was observed that 0.1541 g of organic soluble matter dissolved in the acidic medium. This becomes the stock solution and from these, concentrations of 10 mg/l, 20 mg/l, 40 mg/l, 60 mg/l, 80 mg/l were made.

2.5. Weight loss measurement {#s0035}
----------------------------

This work involved the introduction of already prepared concentrations of the inhibitor into separate beakers maintained at room temperature. A total of seven beakers label (A--E and X and Y) were used; with A, B, C, D, E, containing 100 ml of the acidic extract solution while X and Y were used as the blank (control) for the experiment. The beakers label A to E contains different volumes of stock solution of the inhibitor with concentrations of 10 mg/l, 20 mg/l, 40 mg/l, 60 mg/l, 80 mg/l which was made up to 100 ml each into different concentration of 0.5M HCl.

Previously weighed aluminum coupons were then placed in the test solution. Each coupon was retrieved from the test solutions progressively for 1 h in total of 5 h. After the immersion test, the specimens were carefully dip in water and then properly cleansed to remove loose segments of the film of the corroded samples following by degreasing in ethanol and drying with acetone. The difference in weight of the coupons was again taken as the weight loss. From the initial weight of the aluminum coupons, the weight loss, the corrosion rate (CR) and inhibition efficiency were determined.

3. Results analysis {#s0040}
===================

The depositions process was performed between 60 min and 300 min at a varying temperature of 303 K and 313 K. The data acquired from the weight loss measurements of the aluminum coupon is presented in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"}, [Table 7](#t0035){ref-type="table"}, [Table 8](#t0040){ref-type="table"}, [Table 9](#t0045){ref-type="table"}, [Table 10](#t0050){ref-type="table"}, [Table 11](#t0055){ref-type="table"}, [Table 12](#t0060){ref-type="table"}, [Table 13](#t0065){ref-type="table"}, [Table 14](#t0070){ref-type="table"} above. From the weight loss above, the corrosion rates were calculated and the inhibitor efficiency obtained. As presented in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"}, [Table 7](#t0035){ref-type="table"}, [Table 8](#t0040){ref-type="table"}, [Table 9](#t0045){ref-type="table"}, [Table 10](#t0050){ref-type="table"}, [Table 11](#t0055){ref-type="table"}, [Table 12](#t0060){ref-type="table"}, [Table 13](#t0065){ref-type="table"}, [Table 14](#t0070){ref-type="table"}, the percentage inhibition efficiency values increase with increasing extract concentration and the highest inhibition efficiency value of 93.8 and 87.3% was obtained at 80 mg/l concentration at 303 K and 313 K, respectively. A straight line is obtained when *C*/*θ* is plotted against *C* with linear correlation coefficient of the fitted data close to 1. The adsorption of the inhibitor molecules obey Lanqmuir׳s adsorption isotherm expressed as equation below ([Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}, [Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}, [Fig. 5](#f0025){ref-type="fig"}, [Fig. 6](#f0030){ref-type="fig"}).$$C/\theta = C + 1/K$$Where *C* is the inhibitor concentration and *K* the equilibrium constant for the adsorption/desorption process of the inhibitor molecules on the metal surface.Fig. 1Plot of weight loss against time at 30 °C in 0.5M HCl.Fig. 1Fig. 2Plot of Inhibition efficiency against time at 30 °C in 0.5M HCl.Fig. 2Fig. 3Langmuir adsorption model on the aluminum surface of *Lasienthera africanum* extract in 0.5M HCl solution for 60 min immersion period at 30 °C.Fig. 3Fig. 4Plot of weight loss against time at 40 °C IN 0.5M HCl.Fig. 4Fig. 5Plot of inhibition efficiency against time at 40 °C in 0.5M HCl.Fig. 5Fig. 6Langmuir adsorption model on the aluminum surface of *Lasienthera africanum* extract in 0.5M HCl solution for 60 min immersion period at 40 °C.Fig. 6
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